terms of its properties determines it only as one of an infinite number, all of which have identical properties.
25. ON THE MEASUREMENT OF LENGTH AND THE CONCEPTION OF RIGIDITY.
If it be granted that we must leave the question of the simultaneity of events an unanswered one, we are also faced with a difficulty about the notion of the distance between two given points of a material body. In the ordinary way of measuring lengths on a moving body, the length of a given line in the body must be defined as the distance between the two points of space which are occupied by the ends of the line at simultaneous instants, the conception of distances between the points of space being supposed, like the conception of absolute intervals of time, to be an a priori one.
But if we grant that we cannot speak unambiguously of 'simultaneous instants' until we have chosen an arbitrary body to be the one which is at rest at a particular moment, then it is clear that we cannot, without further definition, speak of the length of a given line in a body until we know what velocity is assigned to it.
It is taken for granted, in the classical treatment of the dynamics of rigid bodies, that the distances between the various parts of a body are invariable in the motion. This conception of an ideal rigid body is fundamental, and space is conceived to be so graduated that a given body occupies a region of exactly the same size and shape at every instant, and that this region is independent of the velocity of the body.
We see now that this conception is breaking down at various points. First we have the suggestion of FitzGerald that every body contracts on being set in motion; then we have the difficulty of defining what we mean by the region occupied by the body at a given instant on account of the difficulty about what we mean by simultaneous positions of different points of the body. Not only this, but we have a further practical difficulty in the fact that if our conception of metrical space is based on that of an ideal rigid body this seems to re-t-ttral   af T?ter IV, p. 48.the theory developed here, demurred to Lord Rayleigh's expectation of any effect (Brit. Ass,, Belf,, 1902),
